Allergic reactions are usually classified into 4 types, and allergy against food proteins or airborne antigens is generally classified as type I (1). In the expression of type I allergy, induction of IgE specific to allergens, and release of chemical mediators, such as histamine or leukotriene (LT), are essential steps. During the past 40 years, the number of allergy patients has increased markedly in Japan, and it is believed that changes in eating style and living circumstances have strongly influenced the prevalence of allergy (2) . During this period , the increase in protein uptake was less than 20%, whereas the fat intake increased roughly 3-fold (3) . Thus, it is reasonable to consider that the relationship between changes in eating habits and allergen intake help to explain the increase in allergic patients observed during this period. (18) .
RESULTS
Effects of fatty acids on accumulation and secretion of histamine in RBL-2H3 cells RBL-2H3 cells were cultured in the presence of 1mM short and medium-chain fatty acids (SOFA and MCFA) with various carbon numbers for 24h and then intracellular histamine content was measured to determine the effect on histamine accumulation. As shown in Table 1 , there was a marked elevation of cellular histamine levels in the cells treated with SCFA, such as propionic (61% increase), butyric (129% increase), and valeric (50% increase) acids. On the other hand, the intracellular histamine levels decreased slightly in the presence of peralgonic acid (25% decrease) while capric acid exerted a lethal effect.
Next, the cells were incubated for 20min in Tyrode buffer containing 0.9mM CaCl2, with or without A23187, and histamine contents in the buffer were examined to determine the cells' histamine releasing activity. Percentage of histamine released by A23187 stimulation decreased from 71% in untreated control cells to 54%, 58%, 51%, and 48% in the cells treated with acetic, propionic, butyric, and valeric, respectively. However, the amounts of histamine released from the cells treated with butyric, propionic, and valeric acids were higher than that of control cells, reflecting higher intracellular histamine contents. A similar decrease in the histamine release rate was observed for the cells treated with MCFA, especially in the cells treated with caprylic acid. Since intracellular histamine content did not increase in these cells, the amounts of histamine released by A23187 stimulation significantly decreased in those cells treated with MCFA.
Since long chain fatty acids (LCFA) at 1mM exerted as strong a cytotoxicity as capric acid, RBL-2H3 cells were cultured with 0.1mM LCFA for 24h. As shown in Table 2 , histamine accumulation was slightly enhanced in the presence of lauric (28% increase) and myristic (16% increase, not significant) acids, but slightly suppressed in the presence of palmitic (3% decrease, not significant) and 
DISCUSSION
We studied the effect of fatty acids on histamine release from rat RBL-2H3 cells in relation to their activities in modifying allergic reactions and found that SCFA enhanced histamine accumulation in the cells. Butyric acid exerted the strongest activity, followed by propionic and valeric acids, through 24-h treatment with 1mM fatty acids. SCFA have been reported to affect diverse cellular activities, such as proliferation (19, 20) , morphology (21, 22) , and various differentiated functions (23, 24) . In all cases, butyrate exerts the strongest biological effect at concentrations around 1mM. SCFA are fermentation products of dietary fibers by gut bacteria, and are quickly absorbed from the colon (25) . Butyric acid is one of the major SCFA and its level is around 20mmol/kg in the human colon (25) . These results suggest a possibility that high fiber diets enhance type I allergic reactions.
The effects of other saturated and unsaturated fatty acids on histamine accumulation were negligible under our conditions (24h cultivation with 0.1 or 1 mM fatty acids; at highest concentrations of no cytotoxicity). However, most fatty acids exerted a tendency of enhancing A23187-stimulated histamine release. Human plasma fatty acid levels have been reported to be 0.3-0.6mM in their normal state and to exceed 1mM in their starved or stressed state (26) . These results suggest that plasma levels of fatty acids can modify histamine release from basophils or mast cells.
LT is a group of the chemical mediators which induces type I allergy. We showed here that various PUFA with more than 3 double bonds suppressed LTB4
release from rat PEC, and that this suppressing activity increased with a cor responding increase in the number of double bonds. EPA has already been reported to suppress LT production (11) (12) (13) 
